In the present 7th Union for International Cancer Control (UICC) TNM classification 1 and the 7th AJCC Cancer Staging Manual, 2 celiac axis nodes and paraesophageal nodes in the neck are included in the regional lymph nodes, irrespective of the site of the primary tumor. However, supraclavicular nodes remain as distant metastases (M1). Most clinicians believe that the presence of M1 disease precludes curative treatment approaches. The presence of supraclavicular node metastasis, similar to visceral organ metastasis, may be considered a contraindication for curative surgery, and supraclavicular node dissection may be considered not associated with any survival benefit. However, patients who had supraclavicular node metastasis appeared to have a better survival than patients with visceral metastasis in several studies. [3] [4] [5] [6] Thus, the therapeutic value of supraclavicular node dissection remains controversial.
The purpose of this study was to evaluate the survival benefit of dissection of metastases to the supraclavicular lymph nodes in patients with thoracic esophageal carcinoma who undergo surgical treatment with curative intent, by using a large, multi-institutional, nationwide registry of esophageal cancer maintained by the Japanese Esophageal Society.
MATERIALS AND METHODS Patients
A comprehensive registry of esophageal cancer in Japan was established and has been maintained by the Registration Committee for Esophageal Cancer of the Japan Esophageal Society since 1976. The first report was published in 1979. The registration did not restrict for patients who underwent surgery but included patients who underwent nonsurgical therapy. All patients' data, including demographic characteristics, symptoms, clinical stage, treatment features, and survival information, were collected. Surgical features, pathologic stage, and detailed lymph node metastatic status also were collected for the patients who underwent surgery.
A total of 12,880 patients with primary esophageal carcinoma treated in 2001, 2002, and 2003 were registered in 2008, 2009 , and 2010, respectively, from 241 institutions in Japan. [7] [8] [9] Of 12,880 patients, 10,896 had thoracic esophageal carcinoma, 5734 underwent esophagectomy, 5111 received R0 resection, and 623 who underwent R1 and R2 resections were excluded because of limited node dissection. Of 5111 patients who received R0 resection, 1768 had 3-field esophagectomy including supraclavicular dissection. Because the study was based on a multi-institutional, nationwide registry, the selection of patients and indication for 3-field dissection were dependent on each institution and not specified. Of 1768 patients who had 3-field esophagectomy for R0 resection, 1427 had information about the locations of pathologic metastatic lymph nodes. Outcome evaluations were available in 1309 patients. Thus, the total study group comprised 1309 patients who had R0 resection and 3-field esophagectomy from 155 institutions.
Tumor Classification
Pathologic stages for all patients were reassessed according to the 7th edition of the UICC TNM classification system. 1 The clinical stage using the 7th edition of UICC/American Joint Committee on Cancer TNM staging system was not available in this registration for patients treated in 2001, 2002, and 2003 . The TNM classification divides the intrathoracic esophagus into the following 3 anatomic subsites: upper, middle, and lower. Areas of lymph nodes were defined by the Japanese Classification of Esophageal Cancer (10th Edition). 10, 11 The supraclavicular nodes and cervical paraesophageal nodes were dissected via the cervical approach in 3-field dissection. The paraesophageal nodes, recurrent laryngeal nerve nodes, paratracheal nodes, aortopulmonary nodes, subcarinal nodes, tracheobronchial nodes, posterior mediastinal nodes beside the thoracic duct, pulmonary ligament nodes, and supradiaphragmatic nodes were dissected during thoracotomy. Abdominal lymph nodes dissected during the routine procedures were the paracardial nodes and nodes around the left gastric artery and the celiac axis. Nodes other than the supraclavicular nodes are regarded as regional in the TNM classification, whereas metastases in supraclavicular nodes from tumors of the esophagus are defined as distant (M1). The lymph node metastatic pattern was investigated according to tumor location. To examine whether the supraclavicular nodes are regional for thoracic esophageal carcinoma, the incidence of supraclavicular node involvement was compared with that of nodes other than supraclavicular nodes. In addition, the long-term outcomes of patients with lymph node metastases involving supraclavicular areas versus patients without supraclavicular lymph node metastases were examined to investigate the survival benefit of dissection of the supraclavicular nodes.
Statistical Methods
Statistical analysis was performed and relevant curves were created using SPSS 19.0 (SPSS Inc, Chicago, Ill). Unless otherwise stated, mean values and standard deviations are reported. Student t test was used for comparisons between subgroups. For categoric variables, the chi-square test or Fisher exact test was used, as appropriate. The kappa test was used to evaluate the consistency between clinical stage and pathologic stage. Survival curves were constructed using the Kaplan-Meier method, which was also used for univariate analysis. Variables with a P value less than .1 were included in the Cox proportional hazards model.
RESULTS
Patients' characteristics and findings are listed in Table 1 . The location of the tumors was the upper esophagus in 222 patients (17.0%), the middle esophagus in 761 patients (58.1%), and the lower esophagus in 326 patients (24.9%). By histology, most patients (97.7%) had squamous cell carcinomas, and only 7 patients had adenocarcinomas. According to the selection criteria, most patients with junctional tumor and those with adenocarcinoma were excluded because of limited or no dissection of supraclavicular nodes. Approximately half of patients had at least T3 disease (46.2%).
There were 559 patients without nodal metastases (42.7%) and 750 patients with nodal metastases (57.3%). Of the 750 patients with nodal involvement, 560 (42.8%) had at least 1 positive node, but were supraclavicular node-negative, and 190 patients (14.5%) had supraclavicular node metastases. According to tumor location, the frequency of supraclavicular node metastases was 19.4% in patients with upper esophageal tumors, 15.0% in patients with middle esophageal tumors, and 9.3% in patients with lower esophageal tumors. A supraclavicular node was the only positive node in 19 (10%) of 190 patients with positive supraclavicular nodes. The number of resected nodes was not collected in this registration. The median number of positive nodes was 6 in 190 patients with positive supraclavicular nodes and 3 in 560 patients with positive nodes without supraclavicular node metastasis.
Neoadjuvant chemoradiotherapy was administered to 174 patients (13.3%), 92 patients (7.0%) received neoadjuvant chemotherapy, and 14 patients (1.1%) received definitive chemoradiotherapy and underwent salvage esophagectomy. Preoperative therapy was not standard for esophageal cancer in Japan 10 years ago. The selection of patients and indication and therapeutic means for preoperative therapy were dependent on each institution and not specified.
The 30-day operative mortality rate was 1% (13 patients). The median follow-up duration of surviving patients was 6.4 years. The median overall survival for all patients was 74.2 months, and the 3-and 5-year survivals were 60.2% and 52.6%, respectively.
On univariate analysis for survival (Table 2 ), male sex (P ¼ .05), deeper T category (P <.001), more positive nodes (P < .001), and metastasis of supraclavicular nodes (P<.001) were associated with worse overall survival. Tumor location was not found to be associated with survival (P ¼ .078).
The 5-year survival was 73.7% for patients with N0, 40.4% for node-positive patients without supraclavicular node disease, and 24.1% for node-positive patients with supraclavicular node metastasis ( Figure 1 ). These differences were significant. For patients with upper esophageal tumors, 5-year survival was 66.3% for patients with N0, 35.3% for node-positive patients without supraclavicular node disease, and 38.1% for patients with supraclavicular node metastasis (Figure 2, A) . The difference between node-positive patients without supraclavicular node disease and node-positive patients with supraclavicular node disease was not significant. For patients with mid-thoracic tumor, 5-year survival was 77.3% for N0 patients, 44.0% for node-positive patients without supraclavicular node disease, and 21.6% for patients with supraclavicular node disease (Figure 2, B) . The difference between node-positive patients without supraclavicular node disease and patients with supraclavicular node metastasis was significant. For patients with lower esophageal tumors, 5-year survival was 70.0% for patients with N0, 35.9% for node-positive patients without supraclavicular node disease, and 10.9% for patients with supraclavicular node metastasis (Figure 2,  C) . The difference between node-positive patients without supraclavicular node disease and patients with supraclavicular node metastasis was significant. In the analysis according to the number of involved lymph nodes including supraclavicular nodes, patients with more positive nodes had significantly worse survival (Figure 3) .
A multivariate analysis was performed using factors that were significant on univariate analysis. Table 3 shows that male sex (P < .001), deeper T category (P < .001), and more positive nodes (P < .001) retained statistical significance as adverse prognostic factors for overall survival. However, supraclavicular node metastasis was not significant (P ¼ .062). As shown in Figure 4 , in patients with the same number of positive nodes, supraclavicular node status did not predict survival outcome. Survival was worse overall in patients with positive supraclavicular node, but this is not simply because of the supraclavicular node but primarily because of the number of involved nodes.
DISCUSSION
A large series of patients who underwent esophagectomy with supraclavicular node dissection for thoracic esophageal cancer was reported. The frequency of supraclavicular node metastases was 14.5%. Although patients with supraclavicular node metastases had a worse prognosis than patients without supraclavicular node disease, 24.1% of patients with supraclavicular node disease resected for curative intent (R0) achieved long-term survival. The supraclavicular node status did not predict survival outcome when patients had the same number of metastatic nodes. The number of positive nodes including supraclavicular nodes predicted survival better, as reported previously.
12-14 Survival was worse overall in patients with positive supraclavicular node, not simply because of the supraclavicular node but primarily because of the number of involved nodes. This indicates the survival benefit of dissection of metastases to the supraclavicular lymph nodes in patients with thoracic esophageal carcinoma who undergo surgical treatment with curative intent.
The frequency of supraclavicular node metastases and the 5-year survival after dissection of patients with supraclavicular node metastasis were 19.4% and 38.1% in 222 patients with upper esophageal tumors, 15.0% and 21.6% in 761 patients with middle esophageal tumors, and 9.3% and 10.9% in 356 patients with lower esophageal tumors, respectively. The frequency of celiac node metastases and the 5-year survival after dissection of patients with celiac node metastasis were approximately 15% and 10%, respectively, in other reports. [14] [15] [16] [17] The regional nodes are defined irrespective of the site of the primary tumor in the 7th UICC TNM classification. With a 5-year survival of approximately more than 10% in patients with lower esophageal tumors, supraclavicular nodes seem to be regional nodes similar to other regional nodes, in such cases.
In the previous 6th UICC TNM classification, supraclavicular nodes and celiac axis nodes were not included in the regional lymph nodes of thoracic esophageal carcinoma, and involvement of these nodes was defined as distant metastasis (M1), as for visceral organ metastasis. 18 During the past 2 decades, tumors of the distal esophagus or gastroesophageal junction have increased in patients in Western countries. [19] [20] [21] As a result, an increasing number of patients with esophageal cancer were found to have lymph node metastasis at the celiac axis. Better survivals of patients with celiac node metastasis also were reported. 14, 16 Revision of the TNM staging system was recommended by a data-driven staging system based on data of the Worldwide Esophageal Cancer Collaboration. 22, 23 In this large series of international multicenter studies, tumor location was in the lower esophagus in 69% of patients. Celiac axis nodes are included in the regional lymph nodes in the present 7th UICC TNM classification.
In contrast, supraclavicular nodes are not included in the regional lymph nodes and remain as distant metastasis (M1) in the 7th UICC TNM classification. Two-field lymphadenectomy in the abdomen and mediastinum is commonly used in esophagectomy. Fewer data are available to evaluate the therapeutic value of dissection of metastatic supraclavicular nodes in patients with esophageal cancers, except for reports from Asia. 24, 25 Thus, the therapeutic value of supraclavicular lymph node dissection remains unclear. We believe this report to be the largest series of patients treated with esophagectomy and supraclavicular node dissection for esophageal cancer. This large database would have value in the revision of staging as great as that of the Worldwide Esophageal Cancer Collaboration data.
One potential criticism of the present study is that most patients (97.7%) had squamous cell carcinomas, and only a few had adenocarcinomas. In recent decades, a dramatic increase in the incidence of adenocarcinoma has been seen in Western patients. [19] [20] [21] However, in Asian patients, including Japanese patients, squamous cell carcinoma remains the predominant type of esophageal cancer. 26, 27 The TNM staging system should be relevant to patients in Asia, as well as patients in the United States and Europe. With the limitations of the small number of patients with adenocarcinoma in Japan and the small number of patients undergoing supraclavicular dissection in Western countries, analysis of adenocarcinoma is difficult.
Study Limitations
Because the study was based on a multi-institutional, nationwide registry, it has limitations and biases. The selection of patients and indication for supraclavicular node dissection were not specified; however, more than 1300 patients treated with supraclavicular node dissection over 3 years were analyzed. The short period of the study overcomes the diagnostic and therapeutic variations in the previous historical studies with a long duration from a single institution.
CONCLUSIONS
The survival benefit of dissection of metastases to the supraclavicular lymph nodes was indicated in patients with thoracic esophageal carcinoma. Supraclavicular nodes appear to be regional nodes similar to other regional nodes and celiac axis nodes. 
